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United State Patent Application 
By Shinichiro KATAOKA, Yo NAKAGAWA, 
Masanori YAMANAKA, and Hiroki MATSUNAGA 
Corresponding to the Japanese Patent Application: 
No. He i 10-374974 filed on December 9, 1998. 



(TITLE OF THE INVENTION) 
mmvnm (BACKGROUND OF THE INVENTION) 

iSliSSl O 4©35^tA*^ : ?t«> <0#>?$ 1 0 3 in>-r r >itl 0 2 

i: o & s 7 ^ ji/^-0K^lt^«sh i o i«$nx^5. ^mmm^ 

l 0 4©iit^m^^^fi, ¥ttn>x>1tl 0 5*mmztiX^%o ¥in> 
T>1fl0 5l:S, 2^©X^yf>^fllL 112iV\-77''J'r/l 

Mi$nT^§ 0 ^umbe^^t^ h7>xi i 4ti-r 115, 

116, 11 7§flTl^o IlOX'fyf^fl 1 li!20X^7f 
h^>X 1 1 4££>W-£-f >3^^ 1 1 5©-^©JH}f^iiStlt^5. X-f 
>7^>1f 2 0 1 ^^JfCg^tlTV^o 1 ©X-f yj->*fm=?" Ill O^- 
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bftTtm y?>trm=?M&til&£<Dmz\*. uy^y^2 o 4 

2 0 6, 2 0 7 i^tlftl©* V- F/m?'J^,M$nT^£ 0 h7>71 14 
O-T 115 CD#^CQ^£m 1 ©X< 1 1 1 
^CDPalKlKiO^^ 2 0 2#^£ttTV>5„ 

h7>^l 1 4©-f >^'^ 1 1 6 ©-^CSf 2 ©X^ y f >^$f 1 
1 2 ©y- hJBf i©fll^ 2 0 3 *igI$nT^5, £fc, <<>?2 

? 1 1 6 ©i^OSf 2 1 1 2<D*f-hm^t.(Dm\Z\% 

I ?il20X^>^>^f i l 2oy-h«fi©iai:ft 

J 0 5iMi:, 2^0^xt-^-<t-K2O 8, 2 0 9 i$U&&WtZnx^ £o 

fi nne©!yxt-^t-h* 2 0 8, 2 0 9 te^n^n©^ v— F^$nt 

W ^5, 2O07xt-^t-H2O 8, 2 0 9 0gi^i^2 ©X-f 

f m^l 1 2 <Dmj3<Dffi?t<Dffl\Zlt$&$i2 1 O^^^tlTV^o 12© 

|J x-f ^^>^^i 1 2©f&77©^«, ay^y^-2 1 3 ^Lm3>f 

0 >t2 0 5 iI^^$tlTV^ 0 

1 X-f -/^^ifS^^^fcth^VX 1 1 4CZM >^#^1 1 7©-77©£i 
* £CK 1 1 7 ©ftii^©^^^^! 3 3 t<Dffl\Z 

ttmyt^l 3 5 (C*3tt§-^07>f ^^yh^tmzSuy^y^ 1 3 4^[t^J 

wz, ±bo izm^nrz^m^mmm^y yyommz-D^xmrnr 

04 7 {C^bfc^©m^M^7 , 6^>X°(C^^^X^-^i:bT^, 20©X 
^fyf>^if 1 1L 112ih7>Xll 402^ifiT$5^>^^ 

117, w^ti 3 sic^snfcs^x^iJ-i 33/13 4^tn§, 

2^©X<^f>^fl 11,11 2^ig^T3^S^^> • 3-7W]fch, ¥ 

in>7 >iti 0 5<DmMm&&mmmsn\z^m-znz> 0 ^©^, fg^i 

3 5femm$im^\z&r)&frvt&t?3LZo i3 5©7^7^>hiiMi: 
if a ^n^M^nfc a >x>im 3 4«, n^i 35©7^ 7*>b<D^mn 
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fete, uy^y^&i 3 3UmMlz&tfZ>mM$ift%tiy VTZtctbo^ny 

h7>^114(D^>^^l 15, 11 6Tt> • ^-^<Z)^-r S >^£^£B L 
T^f>^^ 2 0 2, 2 0 3 TSKHErbT^S, 

E«tn:2 0 Q«f|MSA^^^l©X-r ^^>^*^1 1 l£^->:*>£ 

i«iflffi£§i££-fr, 1 3 5£j&*r£i±5o 

^7^1 3 5^\&*TLfcl£fC:fe^T, f^T^l 3 5©7^7^>M1«1^> 

^<Dtz.&. uyfy^- 1 3 3i^ y?z$ 1 1 7 jc<fc D^tsfi^^iSI: 

LfrLiztfz. ±m0&m0nmmm.yt7>7°\z&h\x\z, nm&xmfrz^ 
1 1 7 £n>x>if 1 3 4T^s^*^M^i:Ti«mj±^^^ 

T^5ft&T, -7 4 h%ftfttZ&fctc®^\Z±m<DmTmft%:ft-DX^fr a 

$ < , u t^«ois±# tit) td^m^^ <^§t^5 

^HJOm^ (BRIEF SUMMARY OF THE INVENTION) 
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z.t<Dx^^myt^>y°mrmm^mm-r^ a ^mm^^m-r 

±mmm&mj&-t%tc®\z, *mmiz&%&%7 >y°&'ftmwii, 
Mmmmmi±!kj&tEi$&fr % <d m. mmee \z & v> mm. <d m &m t fgj±#j <d ;w x $ 

m t 7 > y°mytm (d y j ^ y h mm t % mm l tzmmmm £ jmi 

®<Dm&<D&m\z&z&ft7>7'&ffmm\z* 
^w.mn&^mmm^<Dm.mn&\z^omm<DmBEmti&&m(D^)]/^^ 

-r y^>^^mtz.nizm^izmm^nx^xmmmmm^m^mm^(D^:!± 
m<D^ji7^xti^nxmm^ri^m2(Dx-f >>f>^g;i$fb, mmm2 

oy j ^^y hnmtm i ou>f">y-£%mmhtcmmmmmm*^m~tz>o 
±m<D£5\zm&£nr£*&w\z£nte, mmmm^mmm&^m^, m 

)i&^tLtzmj&-v&zrzisb. nmm&&<Dnmmm&*im\zffifr-zti. g& 
FugMnmrnfimztix^Zo 
m(Dm&(D5£m\z&%nK7>7 a &ttmw\z* y^ vmmmz^^xm 
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i z m ts -r § £ ij m w m t & m x > 

mmm^^m^(Dnuxfcfezftxmm<Dmmt t%\zm®v* K^mt^yt 
m^mr^mjz^n^mtmm^m(D^mm^W:^'Pu< thmm-rzmfe 
^om^^mtih. mtm^(Dmmf)mmhrcm\z\tmmmnmmmi'(Dm^r\z 

^(Dm^^nm^xm\zm^^^z.t^x^^<Dx\ mm\z^.^>mmj±^M 
mzm%-z>z\t.u<7 j hnm\zmmom&%:mn-?z>z.£tfxiEZ><, * 
fc, ^mmmmiz^x^m^^mmommt.thizmrji^^x^mm^wm 

$^>t> nn&Afrzffifeom^fimMvtcmizfem^mm^v 
mn\zmcrc^m<Dm^^^mm^m\z-^x^^t\z^'Dx^mmmm^mm'r 
%m)v-7°%mj&vx&Mmm&mmv, myt^<Dmyt^mm^^^z.h^x^ 

< ^fO#tSI«T ItmsttfeC ^T^^m^K&TfS 



-6- 



ZmmZ^Z Z. h \z «k D , *Jg«tRjfifejEc«fc*^T56^flf **^lfc^<r$ii-S n 
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mmvmmrmm (brief description of the several views of the drawing) 
m 1 te*%m\zftznmM 1 (Dmmmmyt^yy^^m^^rmmx^^o 

^SnS/UXlf^l/T^O, (1) [i^l©A7-MOSh7>yX^M 

i©y-M:A*$n5AMi^ («ffiiijA°;vx) t&d, (2) (112©a 

7 — MOS h7>^X^M20y-hCA*Sn5AJVASf (fgffi#J/N°^X) 

0 6 tenuis i \z&vzmmfflwm® s o tc^ttsm^M^©^*^^ 

07 ummmmm^s o\z&tfz>&mm^&^-t%Lmmx&& 0 

m 8 i k: :mts#!giiis&K: sms^s I 1 1 tmm^- ^xom^^o 

m 9 umrnm i ©¥s*#ifMBiiis& 2 1 ©^^s^r^n ^ ^7 0tt&;5= 

0 1 2 1 2 1 iz^n^mmmmmmom^^tiBi 
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m 1 3 ummm i (Dmmmmmm\z^n^m^m^^r^mmr$>^ 0 
m i 4 ummm i ©f^ii@K 2 1 b u ^A*niKoii«**t 

mi Gtemnmi(D¥-mfeMmmm2 i\z&tf%m^vtm%^Tmm-c&z>o 
mi 7ummmi(D^m^mmm^2 1 ^tf5Sf««sitsiBii!»5, 
01 8\tmmmi<D^m^mmmm2 i\z&n&m^m*^mm'v&z> 0 
m 1 9 \zmmm 1 (D^m^mmm^ 2 1 iz&nz v^)v^y vm^om^^ 

si 2 0 u^mmiz^zmmm 2 ^m^s^T^ >yiz&n z^mfemmm^co 
~7°cDi±jf & mm-? & 0^? & & ° 

024 fcmi&fli 3 (Dmnmmye^yyiz&^Tmm*:- ^iz^n^m^ox 

02 5 fi^BHKi^ili 4 ©iii^If 2 1 1 b(D|§J&£^f 0S&0T 
0 2 6 te^^fc^SlliSfll 5 ir^^S 

0 2 7 \t*m*MlzffiZ>^MM 5 Sc&tf ££JTM©*ig^i^*^0^::^n 

029 5 \z&tfzmmm&<D—M&7ii-r\s[&m'v$>2>o 
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0 3 0«I2 9lC^LfclHl8S^*3^SA^M#> a^©##, b c 
0T&£ O 

0 3 3 ^^CiSili 7 ©m^MT^ >y^:l3tf£*i^£^TIIIS&0 
0 3 4 ft^J&ftl 7 tC^*S¥»#&«®B&0*&£^T7o y # IT^^o 

038 uifmmz%z>mnm 9 ot«it3t7 e>ti^}i®[Hig§ 2 5 

03 9 fe^mmiz&zmmm 1 ocDm^M^7 i 6^>7 o ©^^*^TiHi^0TS 

04 1 ^^bjjc^^uss^ 1 1 iz&tf&^mfcMmm^vm 1 owwrn^ 

04 2te^»Jl ltd*^Sfl&®ffi»fig5 1 

04 3ttHJB«l 1 \Z&tf&¥mfcMm®m(Dm2<DM(DMj$Z^T7Vv? 

045 ^*^hj(-^^^mm 1 2 ^*5^^>#^#m«[Hig§©^^^^-r^D ^ 
04 si&nmmi 2(D'm^>y"mm\zan^mmm^m^7 1 i©tM£^ 
047 ^5fe^m^Mm7 I 6^>y© ; ii^^^Tiiiss0"e^^o 



-10- 



f£BJ3©f£lffl&fa>£ (DETAILED DESCRIPTION OF THE INVENTION) 

mmm 1 » 

m i u^mmizm&mmm 1 (Df«sM7>7 o ©^i^*tMiTS d , 
i2Kii ohm i <Dmnm&%5>7<Dmi£&^'r®&®-e&&o 

m i k^tj; a mmm i ©s«is^7>y i ^^©m^o^^^^s 
w^[iiiicDiSg^wf s^§B2 t«M.iHi^3 tstbt^s. mm®&33 

0 2 a^MFd i (Dmmmm^yy i ^^^smMniisis 3 ©mm^^T 

hum i <Dmmnj±&j&®$& i o (acioov, sohz/6 
ohz) a^ag^i oo, io i\zmmni± mi 4 i v) %mj$-?&®'mx& 
% 0 i2i:^^T, s^r i \rj&mmzttT%®mumm l ijix&K). n^uyf 

mm^m%s%:mm~Tz>z\ttfx^z> 0 m^x(D^mmMmj±tvx^, 2 

00V^5 2 4 0 V<Dmm<DMMtf& D> -eo^iC^S^EE^J^HIK 100 
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<d (a) um7amj£tkj&®& i o©A*Sf3 o o, 3 o i mizwua-znrznfc 
&b-?:&z> 0 @4© (b) \tmMmj±£.j&m$&izmm'=i>7'>^6 (C2) &wt 
tfznt£fr^fcm^(D&±i$m^'i o o. ioin©ij±fit$5o ^br. 0 
40 (c) M^mffi^m^i oizmm^y^y^Q (C2) ritt^nx^ 

M4<D (a) iC^Lfcmi±^^^^-r > h 3 0 2 fc^Tte, 03^£>^Tih 

(D&mr^rm^nmmn. nm^y^yve (C2) rauivj^ 
mwibi KDig^^-r^-H iio, 12 o^oFF^ii^So ^fc, m 

g3>f>^6 (C2) ^^6S$tlTV^c«?t^m^^Tl 0 0, 10l£fib 
04© (a) £^Ufc«BEifcJ£©>iW>h 3 0 3 KSS^Tk*, 03(C^^Tij 

T^r^wco&srrm^awu nm^yfy^Q (C2) ««ii4ivs^ 

m^tl^o fftfc)^ 04© (b) fC^1-^j£i£^m$?3>^>1t6 (C2) 
;t£lM£n5mJEiW£JL3££#T£5o t<DB^ 04© (c) JC^Tf^ 

e.tii^sn§iJE»ic^^T> u yyjvvjz^-gfenm^y^yvQ (C2) 

&fttH]&2 1 (Dtf >^#^1 iZftMZnzniZ (Vc c) liDC 1 5VT*S. 
fgifjff-^^^0^2 Ote, BgftflJflfIIlS&3 0O2^©/W-MOS h7>yX 

j&ius&i o^£*g^i o o, i o i mizmti^nrzms.^ i&m (r 2) ty^ 
^— y-r^-F (zi) ©is^ii#^P£n$n& 0 c©^x^-- 

(ZD ©M^OP^K^Cfcrnffite, *MW&«HIE&2 l©tf>^^#-^l©m 
M (Vcc) ^£ 3 (GND) ^^©P^fcWJn^nS. 

0 5«igii«^^^[sis§2 oo^m^mmmm2 i\z^xnm-t z/vixo? 
^^.ytf&T&t mmm^foz, msiz&^x, (1) ttii©/W"Mosh7 
>vx^m 1 coy— h\zAt}-£nz>^)V7,WLm (SEE#jn;!/X) ^it^s. 



-12- 



£fc, (2) ttI2©/W-MOSh7>v7^M2©y-M:A^$n5/U 

mji^nz, z\(Dmm^sxT(Dmm\z^xmB}^:- Ktiet. li^^A (o 

iO^id^Tte, ^5g#:iMi[nJg§2 1 fi0^S^5®^##ik$n5. 
z*#£«IeI!2& 2 1 <D I NSSB 1 (0 2 O^igft^lIlK 2 1 <D^il£^T^# 

<75Lc^ji^^isc^tH$nso fit, ^#^s«EEig§2 1 ©ftffi#jm*^ 

H<hi£EE#itH*^^L^e)^»J0JfPIiJ?§3 0 #5 2 S 
yX^Ml, M2 CD^n^n©^— HC/^;i/X^A7j£tl£ 0 u©A7-MOS 
>7>yX^ML M2fC|fifB3'f ;PL 107Y7^>bM? (0 2££>^T 

S&3 0^^§7 , 61 : 4(7)^^^^>h5 1, 5 2i;^^TLC^imJH7" 

^t^-So £©rc#K «jjga*j&»f (off^I) zftz&Tzxnftmfimffi-zn 

IK«j«^^[hI5&2 OCDm.iKR 2, 7it-^t-FZ 1 W^^I^C 

m2 i©b°>^T#^i (vc c) }c#a^> 1 5 v<DW.ffinMn&& 

SISA^ii^^T, 7i7-^ t- F z l i:f^(:I^^ni 
33 9, yxt-^-f t- Ktffi 1 5 V^O«fc-5 jgKR 2 MS^ntV^. b 
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m7itmmmn\B\^3 0 iz&tfz&mm^&ttLT^z* m7o en tsn-r 

)VL KDffiTfflOM&m^* (2) tt|l©/t'7-MOSh7>yX^M10y 
-h^A*$tl^ff-^> (3) SI 2 (D/W-MO S b 7 >yX^M 2 ©y- h 
\ZAJjZn&m^* ^IT (4) {itf>*S^#-^6 <D«^C:A7j£tl^# 
LT^^o 07 CD (4) fC^b^^;^AfS-^«A-7^U V vOm^fl^TrSD 
II c7)/\°»7-MOS h^>^X^M 1 (I2 0/17-MOS h7>yX 

3 0©/W-MOSb7>yX^Ml, M2©&@&^£^£tlT^5. tf 

y^m^^<on=^\z\mi<D (4) [;^t/^x^A^$nt^5o 
^^%omj-\zummmn^$im^2 o©yit-^t-Hz KDMnmm 

1 5Vji^^t-HD 1<D)I#|6]€JEE&0. 7 V£§l^&€ffi® 1 4. 3V^ 
^P$tl^o h°>>^#^-6 ©$sWl 4 1 VJff, 3>r>tC40S^ 

1 4. 3 V£&i#$nTVi&o k°>^^#^"8 (DWITUm 1 5 5 . 3 

I»fi-St?££tll£§2 0 On>T ; >^C 7 SM^Ait^^fe^^ffilSj^- H 

2 i ©if >^#-^5©^^d, mz.ttfenffi6 fi Atitmtjzn. ny^y-v- 
v^e>±#u, n>^>i7-c 7^^©iiJ±{c^-r§<t, 2 1 « 

[7^ ^^yh^mmmi 
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S7^7^>bH (3>t">1^C 6 ©MSfll) 'ten — < >H-^>X (10 0 

mmw i onwmmyt? >7iz&^T\$, mzmm-r^y^ hf-mmm* 

mTUWi^mW}^— FiC&^Tte, H 1 ©A°7-MOS h^>>?X^M 1 ©V 
#S^IhIS§2 1 ©tf>^f#^6 (DS^fCte, 07© (4) iZmhtzM^^iOA 

C6, x.zf^'Oi/LKD&nmfe&fofeTmjZ (1) Testis. & 



1 tin-f ;i/L 1 o-r >y#^>x&^t\ 

l|&/h£<&0, 7^^^>hPel (3>x>1tC 6©MSff B 1) ©€JE«/h$< 



1 




(!) 



±f2i£ (1) {C43^T, C5iC6(i3>f>tC5, C6 0)gS£7r;U L 
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% 0 £0*g|^ 7>7 9 tfi&fX?Z£7>(7*>hmtU-' (>¥-¥>X (10 
OQgl) tU&o z\<D&m<&m*—\ i \Z&\<*TXhy7'mWL$k&X'('-7*L 

OifEU UVLOtt Under-Voltage Lockout (DBgffc) 2 3 2 iJ, miCmffi^tS 
(^SlOV) KTOl^tii, tf>^#^4co^^5>fS^-^m^ 

^^TiSffiffiUVLOifBt-) 2 3 111 tf >*g^##8 £ fc! >*g^## 6 0*g 
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5£2 3 2 tmj±m^f^nj±Uy^T^h^2 3 1 £&&\1ZZ£ZL&*). 

o&x/wBi (on/off) m(Dm^m^m±hxh^ 0 &tz. ®f£m*& 
n&ayprv h@s§2 3 2 mm<DWtA/mm (on/off) mz^-i 

-HISS 2 1 2 CD U -fey YSlTS, mX\TMm 5 kHz~l 0 0 kHzOjlttl? 

mft-rz>mmmmwk^2 1 i<Dmft*&±^zmm%^hx^% 0 (sj±m 

^SmEEn^^T^ M3S§2 3 2 £i^JEf!PF£mJEEO y £ 7^7 h 0g§ 2 3 1 \Z& 
0 1 0 t*¥»fMIIStlIlB 2 l^ttS^-f^-HII^ 1 2©$?£L^-OCDH 

friE>%m^-\ i \zwwt>%mm*mfe^%®^&z>° nwk&xmz&^x, $ 

<T-HI^2 1 2CMOS h 7 >y X M 3 Hi D □ >f>D" C 7 fl«l± 

«ovHi3W$ni>o i&j±m^f^n&uy^70hm^2 3 2c^v^td^^ 

7^h«$n§i, 3>f>^C7i:^Ia«§tlT^<o 3>x 
>+hC 7 0^P^MEE^^^^^^tlfe^^«IEVaH^T^<h^<V-lElS§2 

12©^ (outi) a*p- (low) ^e>A-r (high) \zmmfo%<, & 

.So 



tt&ni£tiy>7 7Vhm& (UVLO) 2 3 1, 2 3 2] 

i&&m^f&nj±vv?7*yh®m <ea\ fiffuuvLOi«») 23 

1 £KJEffl*J£*BEDy*7tf h0g& <£TF, «EE#JU V L O £P») 2 3 2 0 

mmm^z-D^xmrnT^o 
mwmmm\z&^x. ^hiuvlo2 3 i^£e«uvlo2 3 2^0 5^ 

Witt- (U-feyhm*) «J±#JUVL0 2 3 l^t^bfc^,&TA7-M 
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4 i vmMomffi<Dmtfm&ft<fev, i 4 i vnM<Dm£is.Ttf&±'?%o ^ 

t,x, ¥S#:S^lHl^2 1 CO 1 5 VmM<Dm&{&T'bW±TZ> 0 ZHD&ofc. M 

J±{IJUVL02 3 ltmftLT, fgj±iiJUVL02 3 2 &mWl ft 

n§ 0 t!>*^##5©^-fV-«|^*EEttffiJEEffl!UVLO 2 3 2 \Z 

iftJEEWUVLO 2 3 l&r>9t\zMfttZ>&0, ^n^n©«£*ffi£PISE-r3o 
fl*.fcf, l£JEfflUVL02 3 2©»fMtjE£ 1 0 VC»£U SEEWUVL0 2 

3 2ttIBEIUVL0 2 3 1 <fc D 

[«/SIMilX-f yf0K2 1 4] 
0 1 l«¥&#SStlII&2 1 iC&tt^f&Ifr/glMilX-f y3 L ®&2 1 4 CD HI 

m*.(OUT2) ihU^A*lHlB52 1 3^SOffl* (OUT3) O^W- 

#£^-r T-isiss2 i 2 ©m* (outi) jcjsctout 4 ib-cm^-f^® 

43V>TfcMfc®fflSSiB«2 1 l^e»©fll# (OUT2) £ffi^-r<5 0 *-©&©gJSfr 
F£:fcViT&hU#A#HIJ8 2 1 3^6011^- (OUT3) ^OUT4il 
TrnfeM^y F^-T Affr&HIS&2 1 6 ifSffififl^y F^-f Af£/£[HJS£2 1 7^tfi 

mmm%mm2 1 i] 
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<&5. mi 2\tmmmi(D^mwmmm^2 i\z&vt%mmmf&M&2 1 10 

Ell 2 IZ^L fz&mm$£M%5 2 1 IfC&t^T, C8WSffl3>T>1f, 1 

01 3M®jffl^ig§§2 1 1 \z&n%%iknm^>'r>yrc sv^mmz 

(1) £ffii!)fflfgilf§2 1 KD&limn (OUT2) $^LT^§ a 

mmwt2 1 li^ts, t°>^^#^5(7)^^j±i cicto^^s^mmi c 
tmmmmmm2 1 i©i^$g^«f (i c) toimmt, rm^ (2) 

r / -r \ I b — I C 

f (T r) = ■ — (9) 

2X (C8) X (Vb-Vc) 

l, fenmmmwi 1 b <h^n^ icttib>ic om^^-r^. 

Lfz^y^y-y-c 5 , C6> rn^OH, 1 ^cD*^®g§, ft.TSMM'E- F©fg^£ 

0 12 K:^L7cffiJMfg}g§§2 1 10P?f>^©MOS h7>^^M6, 
M7> M8, M 9 CD^r- MgWi:^- bSL&^N^ >^JI/GDMO S h 
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8<^<Dftnnnmt n b- i c] tKZo zomtr, fa-f^its5o%i: 

Nft>^©MOS h7>yX^M 1 1 ©y- hi^MOS h^>vX 
1 0 ©y— MI© 0.5^, MO S t>7>yX^M9 07"- HI^rMO Sh5 
>^X^M8©y-M§©2fg^bfc±i^ 3>f>-D-C8^ttStt [2 
(I b - I c) ] [1/2 (Ib-lc) ] tJ&S. 21©» 

£©<£? tC, fiHafflfSHi§2 1 1 ^£>^T> MOSb7>^^M8tMOS 
h 7>yX^M 9 ©y— Ml© it, MOS h7>yX^Ml OiMOS h^>i^ 
X^Ml 1 ©y— MI©Jt£ISST£;i£^<J;D, r-^ ttmfe&plf&ffc 

[hU^A77tH^2 1 3] 

hU^A*[sI^2 13ldl tfj3Zli©0 2 $l7KUfe3-r;VL 1 ©ifti±#J^A 
(gitS^i^) ^e»©fS-^^KSirtR 3 (5 10KQ) S^tA^^tl^. 

0 1 4fe*MJ#A;frlIIS&2 1 3©*iJ&£^T[Hl^0T$>£o 01 5K* HJ#A 
7JtHlS^2 1 3 CA^l^nsn^JH 1 (0 2) ©^JEfiJ^©^ (1) tltitl 
ZtlZm^ (2) S^lTV^o 

015^-T£5fC hU#A#m&&2 1 3fc:fc^"Tte, (1) (CS-TA^if 
t^0OV§^l/*;y3^F 1/ £ bTAVUtf K:^ & b T V> 5 „ & & * 

Z.(Dfz.&, Atim^<DiL±tfVm%Q V£94>bS5^0. 2 V^Xk^ya^Hk 
^ilT/^WWUfltt^^o fib, h'J^@K2 13 

}C&tt30^©^MSjf1^£D, A*©#fc»bTffl*«# (OUT 3) *«-© 

hU#A2HIIB§2 1 3©lt^2 1 3 a ©ffi^Cte/ -f X=*^ >-fe^- 2 1 3 
bWSnt^O, A*f8fl:/^X^$nT^5i^l:fo;'f X£*ir 

gl6ti3^fJHl (02) ©i^ffi#l$S^A^e > ©/<X^trA^€^©- 

$i (i) i^©^©Jt«s§2 1 3 afrzmtiznzm^ (2) t/^x+t> 

-fe^-2 1 3 bJi^ta^SnSM (3) ££7KbTV^o 01 6^-f=k5^ 
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n-f;l/L 1 (Dffi^&EEtfXUy ya^ FW^I/^jfb, ffi^ff^- (OUT 3) 

£tt£o ^cDfgjjl, ffi^ff-^ (OUT 3 ) US^ X<Df^Mm ^<h&5. 

CftffiIiJ(D^>y F^-f AfMtHfS&2 1 6 i{gj±M©x^ F^AfM0S§2 1 

7] 

«J±#!©5^;/ F^-ri»ffr&®8&2 1 6 <H£J±#J©t^ h*^^AM@K2 1 7 
MM/&mWMX^ y9-m^2 1 4&*><Dm^ (OUT 4) , 
SEEffJ©^^ F^ Affr&HrK2 1 6 tffijEEMOxy F ^ AfM®g£ 2 1 7 fcfc, 

^©A^m-^^^^^sfrfiux-/^ (tL^±^ox«5i^T^i5) %mm (7 

5 0ns) £-frfcM*t£J£l&U m^bT^So 

m 1 7 ( i ) \zmm/&mwMx^ y^®&2 1 4^e>©«# (out 4) 

^LT^5. 017(0 (2) ««EE#i©-r^ F^-f A^IeI^2 1 6CDm^7« 
^ (OUT 6) ^Itt^o 017© (3) tefgJEWO-ry F^-f AfMS^ 
2 1 7 0^M (OUT7) SStT^S, 01 7© (2) CSti^fC, « 

jEE-fid^^y F^-r a^hjss2 1 6©m*it-^ (out 6) mm/^mwm 

X-f [HISS 2 1 4tf>£<Z>m# (OUT 4) CjiS±^i9fc^l/T7 5 0 nsl 
— {£ffi#J©T^ F^-T Af£j£Hig&2 1 7 (DtH^M^- (OUT7) 01 

7© (3) mm/&mwmx-( y^®m2 l 4*^Ot^ (OU 

T4) a*$£|g£ttTV>5. m±?if^ (OUT 7) «OUT4CD-fg^©^L^ 

T^D!:MtT7 5 0 n s ii bi±TiL%±^£ J; -5 7gfiS£ttTH5. 
[^-n-/i;VX^^tElS§2 1 5] 
^□-/\°;VXfMHIS§2 1 5TH SEi0f*; F^-f Affr&lel&2 1 6©ffi 

(out 6) du^^nsi, ^(D&timn (out 6) ©^its 

118^^1, (1) tei«J±ffi©5^y F^-f A^HIgS 2 1 6©{ti*f§ 
(OUT6) T&D, (2) (OUT6) (Dil^T^ 0 Kl^J&bT^ 
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n-/i;vxffr«0g& 2 1 5 -vmmznzm sons ofi^irrs^jv^is^* 

§ 0 ^1 8 CD (3) teif5J±#JO^.y Af£j&IU&2 1 6 Othilim ^ (OUT 

6) <Dtt±tfQ\Zf$JfcLTj-U~rt)VXfcl£m&2 1 5T7fj££tl3l*j5 0 n 

\.V^)Vz/y h®^2 1 8] 

l/^;i/^>7 h@£§2 18lt 15 VII (0 9 (Z)#^#S^!Ug§2 l©tf>S 
1 ©SfH^ffi) ^j;D^o— A°;i/Xf^^leim2 1 5^b©jf^ (OUT8, 

out 9) &mj£m$&<Dm^- (outio, out id \zm$k-r 

018© (4) t (5) UV^V^y htUS&2 1 8 £> <Z>ffl:ft{i^ (OUT 1 0 
tOUTll) §^LT^§. 0180 (4) Off ^ (OUT 1 0) te^n-A 
;VXff^lHlE§2 1 5)5^0 (2) cDff-^ (OUT8) t i; D tlT^ £ 0 0 

18(0 (5) ©jf^f (OUT 1 1) fo?-U-~rt)V7,ft&m?&2 15/)^0 (3) 
Of^ (OUT 9) (C«fct9^$nTV^o 

l/^;i/^>y h©^2 1 8^e>©^ (OUTlOiOUTll) te, 
T&£S)±#JA;^Xf?£[IIg§2 1 9, ftffi^m*tiIS§2 3 0, RtfiSJEM^FS^ 
JEEny^Ttf (KMIUVLO) 2 3 1 -ej£j&$n5iSJ£lHj& 2 3 4 \ZX 

jj^nz>» ^(Dmi&mmz^ mm<Dm7(D (4) ic^Lfe/i;px^t?>^#-^ 

6<D^^^?>PPJn$nT^:^$n§o ftJ£#JA;i/X?i|£[IIS§2 1 9, Sffi 

#Jtti^lHl^2 3 0, igjE^SmJBEn-/^T^MllK CiSSJEifflUVLO) 2 3 1, 

e> . © tr >js : ?## 8 (D^mjEte t° >i$nP#-*§ 6 o^mffij; d 

$9 14.3 V«^mj±fCf£^£nT^£ 0 

01 9 i^^j^>7 muss 2 i 8<Dmi£&7n'rm&m'v&z>o u^jv^ybm 

S§2 1 8^2O0Nf t>^^©MOS h7>yX^M4, M5^tbT^5 0 
-*0Nft>^®MOS h7>yX3 ? M4 07 ! -hi:tii^OUT 8 ^A77 
M®Nf^>^©MOS h^>vX^M4CDy- MCteff-^OUT 9 
^A*$nt^5, »J10N5 1 t>^©MOSh7>yX^M4 > M50 
V-Xt«*Lfe#IJ&£^L7£;^\ ^»ft$iJPl<7)7cJe)V-X-GNDP H 1^^Atl 
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M5«#FK>tk° >^^#-^ 8 (Dm^t<Dmz\tmiK 4 , R 5 #^tl^tl 
J$A£tlT^£o §MOSh7>y^^M4, M5 0h*K^5)0i^iOU 
TlO, OUT 1 1 £ LTtti^^tl^o tf >$s^## 6 CD$s^mj±^ 0 V \Z&^ 

4 1 Vfc£^TH>^##8<0*g^#l 55.3V©if, §MOSh7>vX 
^M4, M5©y-h^Hl/^ (15 V) MOS h7>yX^M4, 

k a >if#^8©S^15 5.3V©if, MOSh7>yX^M4, 
M 5 (D-f— YifiYil / ~ r \)V\Zf£~D Tt^o" > MOSh7>yX^M4, M5<DHI/-f 

yn&^twt %><> zcotz®, F w >tff^ii:fiTt5, dcDt€, mo 

Sb7>yX^M4, M5 ©m^tl*^«^^«e>^< i#fc«0 Vifi< STT 

©ssh^ie (i4iv) £Qjzmizm*n&&. ^j±mnji7.m^.mm2 190 
A77^^Ppjp$n^iKi±#jA o ;px^^iH[m2 1 9 <D Atimm\z3:^ f£M.ni± 

^SiJp^nSo £<D/t£K ^JSM l fc&^Tteu fuj£©E! 9 ic^L7t=£5 \z, V 
xt-^<t-FZ 2, Z 3^MOS h 7 >yX^M 4 F l/<> t h°>^# 
^6cD^<h0^C#A£tlT^£o 7x7-^t-HZ4, Z5#M 

O S h7>yX^M 5 © H W fc? >^#^6 <D$rf £(DP B 1{Cff AStlT^ 
JfA^nfc^x^— H Z 2 , Z3, Z4, Z5lt ^0)Hy7f^©^ 

^f^^J^A^<. #0, MOSh7>yX^M4, M5©y-M/WLl/^ 

mflE^T±#T#-2)J;^^, 2^r^7xt-iJ± (U/x^— mEEx2) «tf> 
8 £ fc!>»^#^ 6 ©SS^W«jE«k D^t^^O^I«tlT^5 £ 

[if&J±#jAV!/XM[IlS§2 1 9] 
ftffi#JA;^A^^lE]g§2 1 9 ft, l/^;!/'>7 h0S^2 1 8 )0> (OUT 
10, OUT 1 1 ) ^6^J±M0t^ Af£j&lslS&2 1 6 (DffiTMf (OU 
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T6) i|Wl-^i'^>^C0A o ;i/7. (OUT12) ^ff^T^lnlggT&^o TcfzL, 

igj±#jA°;i/X^^[Him2 i 9 K^rff^snfe/wx (outi2) itSfE 

M^xy H^-T AffMfcHIE&2 1 6 0tB*if-^ (OUT 6) te, ^-COm&td&^T 
^-D-/1^Xf^^[HS§2 1 5^e>«J±#JJ/^Xf?£lEjg&2 1 9\z&vz>—mo 

#iim±fIU^2 3 3 T«tf >^#^4©^©m*^£:*:#< lt^„ 

tf>^^#^-l©^^ (Vcc) tk a >Sf#§3 0^f (GND) ^0fll: 
S16V7xt"^t-H ifimm $ *IT43 9, ^ © g tf) \t tf >^ #-*§■ 1 <Dtm 
=f-\Z 1 6 VE*±£>«JEjWM<**15 t: 1 

©$B^HEt€: 1 6VtlTfffltl)i^ ©2 0>ffilfr#*HS£lin&2 0©7xt 

MHjE^j&iggsi o, mW}m^m^mm2 <k &t«»jnM[iis&3 o tj;D#f 

mwz&^xm^znx^rc h 7>x3^m^ih&^. z\<Drz&* fi@^ 
^^k^-s^sai i omit? >7°mTmwfe, mm<D^o\z^m^mmm^ 
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^Sg^l ®^^>y^*T^iliC^^T, m-M^fgtri (R2) t/W-MOSh 
5>vX^ (Ml) OFW>l*li$tlT^^f, fflfo (R2) ^5gS 

fc£>, ^##sa®S§^tf>^#^io^mi± (Vcc) 

mmm 2 » 

sir. ^mM\z^^^^ y^mimmo-mmmmx^^mmm 2 \z-o^ 

^C&tf^-f V-0S&2 1 2 £:fc^T^#ft£MT£5£5#J&bfcfctf> 
^Tte^»J 1 ©gM&^-^Mfflb, ^-CO^BJ«#Bt§T^o 

||M^J2 0^-r^-[iI^2 1 2 ate, tu^0^M?U tl^D^ai:, M^^A 

^^^^Tffis&^r-H^^ssj^- \z\zww&%mm%mfe'TZ)mffix~fo%o m 

ffl&AWz&^T&'l V — 0S&2 1 2 aCMOS h7>yX^M3!:J:D3>f 
>1tC 7 (D^fUmffiteO Vl:IOM$n5. -fg|±#J(D^^«EEn^^T^ MeI 
g§2 3 2 C^^TPy^7^b^^n5t, 3>f>*C7«Sl a 
^tSnTVK, 3>x>-9-C 7 ©S^F^^lE^fe^fe^^fct^^JEV aid 
^-r^^^-r^"lHl^2 12a©^ (OUT 1) #L (LOW) ^ H 



UUV (HIGH) \Z®Wt>&o 

Da, Db, d c&\$.m\zmmznT^%>o ^-t^-^m^mnrnt, mn, f£ 

y&T^#<ft3#tt£^T^£o iMfiJ 2 <£>^-f ^-0^ 2 1 2 a 

%m^\2(D^^^—U^2 1 2 aH ^t-HDa, Db, D c SUSif 

^t-^Da, Db, DcOSA^il MNf^^mSK I a^JiJnT 
EEV a^^LTS^fiij^SirLR a £ (D^fCit^J^g^TS ^ £T*fCTfgT& £ a 

mnm2<D?^-?-m^2 1 2 a©f£^«j±«, 3>-x>-tfc 7 <D^mn& 

3 >} 

y{c^3^^fiSSiffl^ti§§2 1 1 l^ltSTOO^-f-^tt^^l/fc^© 
TSSo lot, mi#iJ3(D^:7 , e^>7^ff^gO-^JT^§m^Mm7t^>y 

mm<DmMmi<Dn&M&K7>7tmnm\zmcmf£^&zfctbs Mmm 
02 1 ummm3(Dmmmmm^2 1 1 \z&tfz>m%L&<D7>'(-7<Dti:%&m 
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m-tz>mx&%o @2icd (a) <D±w><Dtf77U, mmm^m^2 1 1 \z&^ 
xm&&&&ffi£#fcw.umz&< < vx^<m&x*&t), mm^mmm i ©f& 
®mmmm2 1 iiz&tf%mfcmo7,^-7°<Dti:jjx&z> 0 021© (a) ©4> 

&<D?77fe, EI2 1© (a) ®±g®^77©J;^t:X^-7Xfcit©7^ 

7*> MiMJ±©tW£^u 02 1© (a) ots©^77H7^ 7*> h© 
021© (b) ©±^©^^^«> mmmmmm2 1 1 k^tb^kibsts 

2 1© (b) 0 4>g!0^77H (b) ©±^©^^7©J:^^X^-ybfci: 

#©y^r bmmj±(Dm&%^Lx^z> a z\<d&o\z, 021© (b) ©± 
^(Dmmo^^izmm^^^-y^^^^tiz^r), 021© (b) ©t^© 

mmxmmzgsTz^z>z.ttfpimtf£%° ^hx, Mrmmomm^mtr^ 

021© (a) (D£?\z-fe0m&xmm^-} i om&wc%:X'(~7°^tzm^ 
icjt^r, 021© (b) <D&7\zmm<Dmmt&\zm*m$Lmzte%\zi,rc& 

& 0 ^fc> 7 * 7 *> bmnm*n^Mm-v&<Gk&-2nz>r£tb* w^m^mm 
\ z & w £ § ^ ^ a* x % § o 

02 2© (a) teU 02 1© (b) (D&7\zm%L$k%Z'(-7°-£-#Z>Mt&W3 

(DmMm&yt7>7°(D®mM!&fflx&%o 022© (a) oj;5i:, 

HJS&2 l©t:>>l^#-^5©^TimM^i-J£KR^lx^e»nTV^o £©£-5 
iC^f^^ii^iO, *-r^-HJ{&2 1 2 ^^$nx^£ 5© 

^«j±©±#©tt77^B#p B i^^iii-r^iM> ^lt> mmmmm^2 

1 l©j^^^:©X^--y^^F B 1©^3li:±fctil<7 t cC§o 

-te®f^E-F^^^§S'J©X-r-^©{±77^^V^Tl^^-f-^ 0 Z\<DMte, 

myt^tf&'ft^fc^y -( 7 * y bmn&iz&^x , m^Mmm^z^mn'M^M 
u nn®Afrz&ttr%^x(D£jTmmtin%£/v£^mte<, mnmz-^h 

f£&&7mj&lstz.h(DX&Z> a ^©^^ft&a^— Ft^tf£M$cl:©X-r — y© 
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tt^£0 2 1(7) (c) \z5k-$r „ 

021© (c) <D±m<Dtf7 7fe, mmmnmm2 1 1 iz&^xmmizm-rz 

2 1 CD (c) C0*^tf>^7:7te, (c) <D±®L(Dlf7 7<D&? CSStfil^t 
^Lm07^f 5*>hF B 1«J£c7)#M££^LTV>5. ^©£5fC, 02 1© 
(c) CDi^O^^id^^^^-r-^^^S^.htCcfcD^ 02 1© (c) ©T 

5 fCJi^m^X-r £ <h K ck iKA^ ^^JTSTO ^itTBtW©^ 

0220 (b) 02 1 (c) <D£?\zmwik*x<-7°i!^%nmmm 
%^yy"<D^m^mx^^>. 0220 (b) \z^-rmmt. ^mwmmmm2 
i <D?'C?-m&2 1 2 mo^y^m^ 5 (DrnTtmrnmizny^y^- 7 tm 
ft izmttiRmztfznx^Zo z.<D&5\zmtftirzz\£\z&r). tf>^#^5 
(Dm^ni±(D}i^<D&?jfimmt>mm^%n. ^<&5 0 ^©1^ ^©^ii 

09£, 02 3 JCj|#:i^&0^#lfiScT^-f\ 12 4fiii ; E-Fi:*^§MIc 7 ) 

m^^y^^T^, ^m-w-mmm^2 1 a©t°>^#^5©^^--£ir? 

<hffiS!)fflf§lg§s2 1 1 ©NPN h7>yX^Q 1 ©^ — X KtCltgcM^'f F 
02 3 \Ztt*MfcMfim&2 1 a^^T§m^M^7 [ 6^>7°{c:4o^T, 0 2 

© fg ^ m » ms§ \z & n \z & n z> ^mm \zm%: $ n £ , 

z\ © £ 5 tcfltfrr 5 £ £ tK 7 ^ * > h ^mH^^^^^SKT - t& pJ 
tli&S. 0 2 4ttMt«WC«C5n5^Jl!S§^\ iu3/ji©02 1© 
(b) t (c) ^b7cJ;5f^ JlttSftiWCi^S^^MlTfeiK 
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«Mf4 4» 

@2 5c^Tct^^, mmm4(Dmmmmmm2 i 1 mc^t, ^ a— f 

ft^Ib, NPNh7>yX37Q10^-XtI$7^f B 1(Z)iE 
RO!NPNh7>^^Q10X^y^jgKR6 (0 1 2 #180 ©^nfnol 
Mtt^Ii^^A2)o L^U I*^Ii:»i2 5©J;5t±fiJS2p1IIEVbS: 

o\zMj&-r&z.£\z£r). mmm4 0mmmmmm2 1 1 b\z^x\t. 

3MSHIS&2 1 CtMEIIt^LT, HE [Vb-Vc] ©^tJj#^$<&§ 

-is, &WLm\zmmmm<te&Jjm\zi/7 bz^&m&izte, y^*- f& 
mmm s » 
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7^ ^^Oh^EEte, ,MHt-^£l3S§2 0 CAA^n, &lfrfWflfleIS&3 0 %7 

iffiJ;9&*B#9 0° 3t/uT^£o rKJUL 1 ©SSB^mJEfct, 2 
1 F*3T?)jI®« ( fcf >^#^ 2 CD^^^ £ tl >^#-^ 4 (DSftt©!!!, 
& 3 fcf >Sf#^ 2 CDflg^ £ t: >3I^#^- 7 ©if^t(DlII) %m b 

02 6«, fffKEo® i iz^vrcmmmnm^ 3 o ®n>f>tc 5, c6, n 

®^^e»A°7"MO S h7>y77Ml OV-XST©?^-^^^^^-^ 
SC&^T&ffi^ii&'o **0*li^^i:f 1 ( C5, C6, LI, & 

jrrs., tf>s : ?##2cDS-?iMiar B ifc3>7 :: '>iJ-^ifAT§^> x 
}*¥mfommm®2 i*v<Dmmm%^<~?z>z\ttz£t), mmm^mt 2 

(D^m&\z&^Tnffi\i\%:M^~?^tti^%, y <j r>^> bm\zmu-£ft&mj± 
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gjgj,^- HT(D*JTtu»n>x>1fC 5 , C6, n < ;i^L 1 55H:JI^i£$: 

m^^ ^mo^mm^f o (C5, C6, lit^ssmiis:) ^d«v^m^^ 
mMM5onnmi&yt7>7°\z&^T\z, &mzu%te£*mftMm®&2 1 
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m^Mmm^<Dmmm^±^<) vx, y^^^ybm (C6^^m) \z±g 

Wt(D¥^^— F^h7>yX^Q2 <£>^— xm±&MfeTZ> <k o f£tf£ £ Id <k 
0, ilSBt !: h 7 > y X ^ Q 2 © 1 5 ifi V d ^iTt § o 

Ie, If, I g C^fgJfL h U#A2jH18&2 1 3 c ^£>tf£it 

^SgODAWTXSi5S^^<^Sfcfei!if^ii^^3i<^So fit, 
f20«f^5A*$nfcMH hU#A;*Jlin&<£>fcH#*3^ (OUT5) \ztt 

;!/-7°T©Sffi^ji^i'J'&^^$< it, y^^^>hr B 1 (C6ifl1) K:A# 

-T^jIMEhI^O— M£^1~[Hlg§0T&£o 0 3 Ote0 2 9 {C^LfelHlg&fC^ott^) 
A^f-^, a,£<ZMf-£t, b,&<7){f^> c^Ofi^, R^m77if^-S^T^^0T 

yT-m&o&tiizwm&ztiz&r)^ &m.\z?3L&m* yj~bny?)i-y°x(D 

xmm-rzo mmme>(Dmtm^%yyy'\z\t, mm(Dmmmi\z^n^>b^^ 
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